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ABSTRACT

Football-related injuries are highly prevalent among collegiate players,
particularly in Malaysia where systematic prevention strategies are
underutilized. The FIFA 11+ Injury Prevention Program (IPP) is proven
to reduce injury risk by up to 46% when fully implemented, yet its
adoption and effectiveness in the collegiate setting remain poorly
understood. Identifying predictors of injury in this context is essential for
tailoring targeted preventive strategies. Objective: This study aimed to
examine the predictors of football-related injuries among Malaysian
collegiate players, focusing on positional roles, years of playing
experience, and adherence to the FIFA 11+ program. A cross-sectional
online survey was conducted between February and August 2024 among
80 male collegiate football players recruited from universities in
Malaysia. A structured bilingual (Malay and English) questionnaire
collected data on demographics, football background, injury history, and
FIFA 11+ practices. Statistical analyses included chi-square tests,
ANOVA, and binary logistic regression, with results expressed as
adjusted odds ratios (AOR) and 95% confidence intervals (CI). The
prevalence of football-related injuries was 82.5%, with lower limb
njuries accounting for 96.9% of cases. Among injured players, 63.6%
sustained multiple injuries, with sprains (42.5%) and muscle strains
(36.3%) most common. Midfielders had the highest risk of multiple
injuries compared with goalkeepers (AOR = 8.67, 95% CI: 1.59-47.15,
p = 0.012), while players with more than 10 years of experience were
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nearly six times more likely to sustain multiple injuries than novices
(AOR = 5.70, 95% CIL: 1.20-27.12, p = 0.029). Only 17.5% of
respondents fully adhered to the FIFA 11+, whereas partial (62.5%) or
non-adherence (20.0%) significantly increased injury risk. Rare
implementation and incomplete performance of program components
were strongly associated with multiple injuries (p < 0.05). This study
demonstrates that positional demands, prolonged playing experience, and
poor adherence to the FIFA 11+ program are key predictors of multiple
mjuries in Malaysian collegiate football. Targeted prevention for high-
risk groups and institutional strategies to strengthen program adherence
are essential to reduce injury burden and enhance player safety.

1. INTRODUCTION

Football, or soccer, is the most widely played and followed sport worldwide, with more than 265
million registered players across all levels of competition (Herrero et al., 2014). In Malaysia, football is
similarly popular, with nearly 180,000 registered players reported by the Football Association of Malaysia
(FAM) in 2019 (Ahmad-Shushami & Abdul-Karim, 2020). However, football also carries a substantial risk
of injuries, particularly to the lower limbs, due to frequent high-intensity actions such as sprinting, pivoting,
tackling, and jumping (Robles-Palazon et al., 2022). Collegiate players represent a particularly vulnerable
population because they face dual academic and athletic demands that limit recovery and increase
cumulative strain (Hamdan et al., 2022). Injuries at this level not only disrupt athletic performance but also
threaten academic progress and may lead to long-term disability if poorly managed (Hamdan et al., 2022).
Despite this, systematic research on injury determinants among Malaysian collegiate football players
remains limited, creating gaps in prevention strategies that address the realities of this setting.

Available surveillance data suggest that football injuries in Malaysia are both frequent and severe
(Ahmad-Shushami & Abdul-Karim, 2020; Hamdan et al., 2022; Hamid et al., 2014). At the 2018 Malaysian
Games, the injury incidence was 64.64 per 1,000 match hours, with lower limb injuries dominating the
reports (Ahmad-Shushami & Abdul-Karim, 2020). Comparable trends have been noted in the
FELDA/FAM National Futsal League, where ankle sprains, hamstring strains, and knee injuries, including
anterior cruciate ligament (ACL) tears, were among the most common (Hamid et al., 2014). Such injuries,
especially when recurrent, reduce playing continuity and increase the risk of chronic musculoskeletal issues
(Hamdan et al., 2022). Importantly, evidence suggests that injuries are not evenly distributed among players
but vary depending on intrinsic and extrinsic factors such as positional demands, years of experience, and
exposure to preventive programs (Ahmad-Shushami & Abdul-Karim, 2020; Hamdan et al., 2022).
Understanding how these predictors operate in the Malaysian collegiate context is vital for developing
targeted interventions that can meaningfully reduce injury burden.

One structured preventive strategy that has demonstrated global efficacy is the FIFA 11+ Injury
Prevention Program (IPP) (Sadigursky et al., 2017). This warm-up protocol, consisting of running, strength,
plyometric, and balance exercises, has been shown to reduce injuries by up to 46% when implemented
consistently (Sadigursky et al., 2017; Silvers-Granelli et al., 2015). The program is particularly effective in
lowering ACL injuries and enhancing neuromuscular control (Thorborg et al., 2017). However, its
effectiveness is strongly linked to adherence (Sadigursky et al., 2017). Studies have consistently found that
partial or irregular implementation undermines preventive effects (Slauterbeck et al., 2019). Barriers such
as time constraints, lack of awareness, and insufficient coach training are frequently reported (Donaldson
et al., 2018; Shamlaye et al., 2020). While adherence to the FIFA 11+ has been explored in youth and
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professional populations (Sadigursky et al., 2017), little is known about its use among Malaysian collegiate
players, where institutional support and medical resources may be limited. Clarifying the relationship
between program adherence and injury occurrence in this group is essential for guiding physiotherapists
and coaches in optimizing injury prevention.

In addition to preventive practices, evidence highlights the importance of positional roles and years of
experience as injury predictors (Almeida, 2013; Hwang-Bo & Joo, 2019; Leventer et al., 2016).
Midfielders, who typically cover the greatest distances and perform the highest number of sprints and
directional changes, are consistently reported to be more injury-prone compared with other positions
(Almeida, 2013; Hwang-Bo & Joo, 2019). Positional demands, from extensive running for midfielders to
acrial duels and physical contact for defenders, expose players to different biomechanical stresses that
influence injury outcomes (Leventer et al., 2016). Playing experience is another factor with a dual effect.
While experience can improve skill and physical conditioning, thereby offering some protection (Haxhiu
et al., 2015), long-term participation also accumulates repetitive stress and increases the risk of reinjury
(Rogalski et al., 2013). The interplay of these predictors is particularly relevant in Malaysian collegiate
football, where extended participation, demanding positions, and inconsistent prevention practices
converge. Therefore, this study aims to evaluate the predictors of football-related injuries among Malaysian
collegiate players, with a specific focus on positional roles, playing experience, and adherence to the FIFA
11+ program. By addressing these factors, the study seeks to generate context-specific evidence to inform
effective, targeted interventions that can reduce injury rates and enhance player safety and performance.

2. METHODS

Study Design

This study employed a cross-sectional design using an online survey to investigate injury patterns,
football background, and prevention practices among Malaysian collegiate football players. The cross-
sectional approach was appropriate as it enabled the simultaneous assessment of exposures (playing
position, years of experience, and adherence to the FIFA 11+ program) and outcomes (injury frequency)
within a defined population.

Ethics Approval

The survey was conducted between February and August 2024 following approval from the Universiti
Kebangsaan Malaysia Research Ethics Committee (RECUKM JEP-2023-983). All procedures adhered to
the principles of the Declaration of Helsinki. Prior to survey initiation, respondents were provided with
comprehensive information regarding the study objectives, procedures, confidentiality safeguards, and data
usage. Electronic informed consent was obtained, and participation was entirely voluntary. To ensure data
privacy, all responses were anonymized, and no identifiable information was retained or linked to the
dataset.

Target Population

The study targeted collegiate football players from both public and private universities in Malaysia to
ensure representation across diverse institutional contexts. Inclusion criteria were: (i) Malaysian collegiate
football players aged 18 years or older, (ii) active participation in training or competitive matches within
the preceding six months, and (iii) ability to complete the questionnaire in either Malay or English.
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Exclusion criteria were: (i) non-players such as coaches, referees, or medical staff, (ii) individuals not
actively engaged in football during the study period, and (iii) players participating solely at a recreational
or leisure level rather than in collegiate competition. Although both male and female players were eligible,
only male respondents completed the survey, which is acknowledged as a contextual limitation of the study.

Sample Size, Sampling and Procedures

Sample size estimation was based on both population-proportion calculations and regression modelling
requirements. Using a conservative assumption of a population proportion (p) of 0.05, a 95% confidence
level (Z =1.96), and a margin of error (E) of 0.05, the minimum required sample size was calculated as:

Z2xpx(1—-p)
TLZT

This yielded a recommended sample of approximately 73 respondents, corroborated using an online
calculator (Wang & Ji, 2020). To account for potential non-responses, the target recruitment was rounded
to 75 respondents. In addition, the adequacy of the sample size was justified based on binary logistic
regression requirements. A widely cited rule of thumb recommends 15 to 20 observations per predictor
variable to ensure stable estimation of regression coefficients and minimize risk of overfitting (Bujang et
al., 2018) As this study examined three predictors (playing position, years of experience, and adherence to
the FIFA 11+ program), a minimum of 60 respondents was deemed sufficient to provide adequate statistical
power and robust parameter estimation. A non-probability convenience sampling strategy was employed
due to practical considerations in accessing collegiate football players. Recruitment was coordinated
through institutional representatives and football program coordinators, who were contacted via email and
social media platforms. Upon securing institutional cooperation, the survey link was disseminated to
players through official representatives and electronic communication channels. The study objectives,
procedures, and potential benefits were explained in advance to encourage informed participation. To
maximize response rates, periodic reminders were issued, and clear instructions were provided to ensure
accurate completion of the questionnaire. Efforts to reduce potential selection bias included recruiting
respondents from both public and private universities and across different playing positions and levels of
experience.

Research Instrument: Online Survey Questionnaire

Data were collected using a structured, bilingual (Malay and English) online questionnaire consisting
of 23 multiple-choice items. The instrument was organized into four domains: (i) personal information (age,
ethnicity, height, weight, institution), (ii) football background (playing position, competitive level, years of
experience, training and match frequency), (iii) use of the FIFA 11+ Injury Prevention Program (IPP),
including awareness, implementation frequency, and specific components performed (e.g., running drills,
strength exercises, plyometrics), and (iv) injury history, including type of injury, body region affected,
recovery duration, and frequency of injury occurrence. Questionnaire development was informed by
guidelines from the FIFA Medical Assessment and Research Centre (Fuller, 2006). A pilot test involving
10 collegiate players was conducted to evaluate clarity, feasibility, and relevance. Feedback from the pilot
led to refinements such as simplified wording, improved formatting, and clearer response categories.
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Within the survey, three primary predictors were examined in relation to football-related injuries. Playing
position was categorized as goalkeeper, defender, midfielder, or forward to reflect positional demands that
may influence injury susceptibility. Years of experience was grouped into five categories (<1 year, 1-3
years, 4-6 years, 7-9 years, >10 years) to capture potential cumulative effects of long-term football
participation. FIFA 11+ practices were assessed through reported implementation level (none, partial, full),
frequency of use, and number of components performed, representing adherence and program fidelity. The
outcome variable was multiple injuries, defined as sustaining two or more distinct football-related injuries
during the observation period. This was coded as a binary variable: 0 = one or no injury, 1 = multiple
injuries.

Data Privacy and Security
All data were anonymized at the point of collection and stored in encrypted files accessible only to the
research team. Electronic consent forms and identifiers were securely stored separately from survey
responses to prevent re-identification. Access to raw datasets was restricted through password-protected
systems, and all communications with respondents were conducted via secure, encrypted online platforms
to ensure compliance with ethical and data protection standards.

Data Analysis

Data were first screened for completeness, with incomplete or duplicate responses excluded. Descriptive
statistics were used to summarize demographic variables, football backgrounds, and FIFA 11+ practices.
Associations between categorical variables (e.g., playing position, adherence levels) and injury outcomes
were tested using chi-square analyses, while continuous variables such as age and body mass index (BMI)
were compared using one-way analysis of variance (ANOVA). To identify independent predictors of
multiple injuries, binary logistic regression was conducted. Predictor variables included playing position,
years of experience, and adherence to the FIFA 11+ program. Results were expressed as adjusted odds
ratios (AOR) with corresponding 95% confidence intervals (CI). Model fit was assessed using the Hosmer—
Lemeshow test, and statistical significance was set at p < 0.05. Analyses were performed using IBM SPSS
Statistics version 29.

3. RESULT AND DISCUSSION

Respondents Demographics

Of the 103 football players who completed the survey, 80 respondents met the inclusion criteria. All
were male, with a mean age of 23.48 years (SD =4.54) and a mean body mass index (BMI) of 22.65 kg/m?
(SD = 3.31). Ethnic distribution included Malays (51.2%), Chinese (37.5%), Indians (7.5%), and other
ethnicities (3.8%). More than half of the respondents were affiliated with public universities (55.0%), while
the remainder were from private universities (45.0%) (Table 1). Significant institutional differences were
observed for age (p =0.033) and ethnicity (p <0.001), with private university players being older on average
and predominantly Chinese, whereas public universities had a higher proportion of Malay players.

Playing position distribution was dominated by midfielders (47.5%), followed by defenders (35.0%),
goalkeepers (12.5%), and forwards (5.0%) (Table 1). Most players competed at the amateur level (85.0%),
with smaller proportions of semi-professionals (12.5%) and professionals (2.5%). Playing experience
varied considerably; 38.8% reported more than 10 years of experience, while 12.5% had less than one year
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playing experience (Table 1). Training at least once weekly was reported by 56.3% of respondents, while
43.8% trained less frequently. Match participation was more variable, with only 38.8% playing regularly
and 61.3% reporting occasional match involvement.

Table 1: Demographic and football-related characteristics of Malaysian collegiate football players

(n = 80)
Variable Overall (n = 80) P- value
n (%) or mean + SD (x* or F-value)
Age, years Overall 23.48 £4.54
Public institution 22.50+4.18 P=0.033* (4.73)
Private institution 24.67+4.73
Ethnicity Malay 41 (51.2%) P<0.001* (51.3)
Chinese 30 (37.5%)
Indian 6 (7.5%)
Others 3 (3.8%)
BMI, kg/m? Overall 22.65+3.31
Playing position Goalkeeper 10 (12.5%) P<0.001* (37.2)
Defender 28 (35.0%)
Midfielder 38 (47.5%)
Forward 4 (5.0%)
Playing level Amateur 68 (85.0%) P=0.260 (2.70)
Semi-professional 10 (12.5%)
Professional 2 (2.5%)
Playing experience <1 year 10 (12.5%) P=0.001* (18.87)
1-3 years 12 (15.0%)
4-6 years 11 (13.8%)
7-9 years 16 (20%)

>10 years

31 (38.8%)
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History of sport- Yes 66 (82.5%) P<0.001* (33.8)

related injury No 14 (17.5%)
Practise of FIFA11+ No 16 (20.0%) P<0.001 (28.8)
IPP Yes 64 (80.0%)
Number of FIFAI1+  None 16 (20.0%) P=0.057 (7.54)
IPP components One 28 (35.0%)
implemented Two 22 (27.5%)

Three 14 (17.5%)

Note: BMI = body mass index. Values are presented as frequency (n) and percentage (%) for categorical variables, and
mean + standard deviation (SD) for continuous variables. Between-group comparisons were performed using Chi-
square tests for categorical data and one-way ANOVA for continuous variables. Statistical significance was set at p <
0.05%.

Football Injury Details

The prevalence of football-related injuries among Malaysian collegiate players was notably high, with 66
of 80 respondents (82.5%) reporting at least one injury (Table 1). Of these, 42 players (63.6%) sustained
multiple injuries, reflecting a considerable cumulative burden within this cohort. Lower limb injuries
predominated, accounting for 96.9% of all reported injuries, with the knee and ankle most frequently
affected, followed by hamstring and quadriceps strains. Upper limb injuries were reported by 18.8% of
respondents, primarily shoulder dislocations and wrist sprains. Trunk injuries occurred in 8.8% of players,
most often low back pain and rib contusions, while head and neck injuries were relatively rare (2.5%).
Injury types were dominated by sprains (42.5%) and muscle strains (36.3%), with ligament tears and
fractures less common but associated with extended recovery durations.

Recovery times varied considerably. While 73.8% of injuries resolved within six months, 17.5% required
up to one year of recovery, and 8.8% persisted beyond one year, suggesting a subgroup of players with
prolonged or recurrent conditions. Recurrence was reported by 30.0% of injured players, most frequently
involving ankle and knee injuries. This pattern underscores the vulnerability of weight-bearing joints to
reinjury in the collegiate football setting. Injury prevalence varied significantly by playing position.
Midfielders were the most affected, with 89.5% sustaining at least one injury, followed by defenders
(85.7%), forwards (75.0%), and goalkeepers (50.0%). Midfielders contributed disproportionately to the
injury burden, accounting for 51.5% of all cases despite representing 47.5% of the sample. Defenders
contributed 36.4%, whereas goalkeepers and forwards accounted for 7.6% and 4.5% of injuries,
respectively. The association between playing position and injury occurrence was statistically significant
(* = 8.952, df = 3, p = 0.030), confirming that positional demands strongly influence risk.

Analysis of multiple injuries revealed further positional differences. Midfielders were again the most
vulnerable, with 68.4% sustaining more than one injury, followed by defenders (50.0%), goalkeepers
(20.0%), and forwards, none of whom reported multiple injuries (Figure 1). This association was also
statistically significant (y*> = 12.589, df = 3, p = 0.006), reinforcing the position-dependent nature of injury
risk. Midfielders accounted for 61.9% of multiple injuries, underscoring their heightened exposure due to
extensive running, sprinting, and frequent contact during play. Notably, players with more than 10 years of
football experience were significantly more likely to report multiple injuries compared with those with less
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experience (p = 0.031). By contrast, no significant associations were observed between injury history and

age or BMI.
120
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Figure 1: Prevalence of single and multiple injuries across different playing positions

Injury Prevention Program Participation

Overall, 80.0% of respondents reported some level of adherence to the FIFA 11+ Injury Prevention Program
(IPP). However, only 17.5% practiced the program in full, while 62.5% implemented it partially, and 20.0%
did not use it at all (Figure 2). Analysis of individual components revealed that running drills (56.3%) and
strength exercises (52.5%) were the most frequently adopted, whereas plyometric exercises were performed
by only one-third of respondents (33.8%) (Figure 2). Balance training and advanced neuromuscular
components were rarely reported, indicating incomplete program fidelity.

Implementation of FIFA11+ IPP (%)

17.50% -~

Practise full component = Practise partial component ® None

n (%)

Running exercises

Components of FIFA11+ IPP

42 (52.5%)

27 (33.8%)

Strengthening
exercises

Plyometric exercises

Figure 2: Implementation and component adherence of the FIFA 11+ Injury Prevention Program
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Frequency of implementation also varied. Only 21.3% of respondents reported performing the program at
least three times per week, while the majority practiced it once per week (43.8%) or less frequently (35.0%).
Players with rare or inconsistent use of the program were significantly more likely to report multiple injuries
compared to those practicing it regularly (p = 0.004). Furthermore, players who implemented only one or
two components of the program had substantially higher odds of sustaining multiple injuries compared with
those implementing all three components. These findings underscore that partial or irregular adherence
compromises the preventive effectiveness of the FIFA 11+ program.

Predictors Of Multiple Football-related-injuries

Binary logistic regression analysis identified three significant predictors of multiple football-related
injuries: playing position, years of experience, and adherence to the FIFA 11+ program. Specifically,
occupying a midfield role, having more than 10 years of playing experience, and incomplete or inconsistent
adherence to the FIFA 11+ program emerged as the strongest predictors of multiple injuries among
Malaysian collegiate players.

Playing position: Midfielders demonstrated the highest injury risk, with significantly greater odds of
sustaining multiple injuries compared with goalkeepers (AOR = 8.67, 95% CI: 1.59-47.15, p = 0.012)
Table 2). This contrasts with defenders, whose elevated risk did not reach statistical significance (AOR =
4.00, 95% CI: 0.72-22.28, p=0.114).

Years of experience: Players with more than 10 years of experience had significantly higher odds of
sustaining multiple injuries compared with those with less than one year of experience (AOR = 5.70, 95%
CIL: 1.20-27.12, p = 0.029; Table 2). Intermediate categories of experience (1-9 years) did not show
statistically significant associations.

FIFA 11+ adherence: Players who failed to fully adhere to the FIFA 11+ program were at significantly
higher risk of multiple injuries. Partial adherence was associated with increased injury risk (AOR = 0.142,
95% CI: 0.03-0.70, p = 0.017), while non-adherence demonstrated a similar effect (AOR = 0.130, 95% CI:
0.02-0.78, p = 0.026). The number of program components performed was also influential: players
performing only one or two components were more likely to sustain multiple injuries compared with those
performing all three components (AOR = 0.144, 95% CI: 0.03-0.77, p = 0.023; AOR = 0.139, 95% CI:
0.03-0.77, p = 0.024; Table 2). Furthermore, players who implemented the program rarely were at
significantly greater risk compared to those performing it multiple times weekly (AOR = 0.087, 95% CI:
0.02-0.46, p = 0.004).

Table 2: Comparison of adjusted odds ratio with 95% confidence interval for multiple football
injuries based on player profile characteristics and implementation of FIFA11+ injury prevention

program
Variables (Reference category) Adjusted odds ratio of multiple football injuries
(95% confidence interval); p-value
Playing position (Goalkeeper)
Defender 4.000 (0.72-22.28); p =0.114

Midfielder 8.667 (1.59-47.15); p = 0.012*
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Playing experience, years (<1 year) -

1-3 years 1.167 (0.19-7.12); p = 0.867
4-6 years 2.800 (0.46-16.93); p = 0.262
7-9 years 1.815 (0.34-9.69); p = 0.486
>10 years 5.704 (1.20-27.12); p = 0.029*

Implementation Level of FIFA11+ IPP (Full) -
No 0.130 (0.02-0.78); p = 0.026*

Partial 0.142 (0.03-0.70); p = 0.017*

Number of IPP components implemented (Three -

components)
No 0.130 (0.02-0.78); p = 0.026*
One component 0.144 (0.03-0.77); p = 0.023*
Two components 0.139 (0.03-0.77); p = 0.024*

3.2 Discussion

This study provides new evidence on the predictors of football-related injuries and the role of the FIFA
11+ Injury Prevention Program (IPP) among Malaysian collegiate players. The results highlight three key
findings: (i) the high prevalence of football-related injuries, particularly lower limb injuries; (ii) positional
and experiential factors, with midfielders and players with more than 10 years of experience at greatest risk;
and (iii) incomplete or inconsistent adherence to the FIFA 11+ program as a significant predictor of multiple
injuries. Together, these findings underscore the cumulative burden of football injuries in collegiate
populations and emphasize the importance of structured, context-specific prevention strategies.

The overall prevalence of football-related injuries in this study was 82.5%, with lower limb injuries
comprising 96.9% of all cases. This mirrors findings from national and international research, where knee,
ankle, and hamstring injuries consistently dominate incidence reports due to the repetitive high-impact and
multidirectional demands of football (Ahmad-Shushami & Abdul-Karim, 2020; Hamdan et al., 2022;
Robles-Palazon et al., 2022). Importantly, more than 60% of injured players in this study sustained multiple
injuries, suggesting that collegiate players experience a cumulative burden rather than isolated episodes.
Such patterns are concerning because recurrent injuries can impair performance longevity, contribute to
chronic musculoskeletal conditions, and hinder academic as well as athletic commitments (Gurau et al.,
2023; Hamid et al., 2014). The finding that nearly one-third of injured players reported recurrences aligns
with evidence that a previous injury remains one of the strongest predictors of future injury (Fulton, 2014).
This highlights the need for robust rehabilitation pathways and structured return-to-play protocols at the
collegiate level, which are often less accessible compared with professional settings.
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Midfielders emerged as the most injury-prone group, showing significantly greater odds of multiple
injuries than goalkeepers. This observation is consistent with evidence from both amateur and elite cohorts,
where the extensive physical demands placed on midfielders, including covering the greatest distances,
performing frequent sprints, and engaging in sustained contact, increase biomechanical stress and elevate
injury risk (Almeida, 2013; Hwang-Bo & Joo, 2019). In contrast, goalkeepers’ more static role reduces
cumulative exposure, supporting positional risk stratification (Leventer et al., 2016). These findings suggest
that injury prevention interventions should be tailored by playing position, with midfielders requiring
intensified neuromuscular training, load monitoring, and recovery management.

Playing experience was also a significant predictor, with players exceeding 10 years of participation
nearly six times more likely to sustain multiple injuries compared with novices. While prior research has
suggested that experience may enhance skill, tactical awareness, and physical conditioning (Haxhiu et al.,
2015), the current findings align with evidence that long-term exposure also accumulates repetitive stress,
overuse syndromes, and reinjury risk (Rogalski et al., 2013). This cumulative effect appears to outweigh
any protective benefits of experience in the collegiate setting. The implication is that experienced players
require individualized training modifications, structured recovery, and surveillance strategies to mitigate
risks associated with prolonged exposure.

Despite its established efficacy in reducing football-related injuries by up to 46% when implemented
consistently (Sadigursky et al., 2017; Silvers-Granelli et al., 2015), adherence to the FIFA 11+ IPP was
strikingly low. Only 17.5% of players fully implemented the program, while partial adherence (62.5%) and
non-adherence (20.0%) were significantly associated with higher odds of multiple injuries. These findings
reinforce the critical importance of program fidelity, as incomplete implementation diminishes effectiveness
(Slauterbeck et al., 2019; Thorborg et al., 2017).

The analysis further revealed that performing only one or two components of the FIFA 11+ increased
injury risk compared with full implementation, while rare program use was linked to substantially greater
injury odds than regular practice. This underscores that both frequency and completeness of adherence are
essential to achieving protective benefits. Similar to previous studies, barriers to adherence likely include
time constraints, limited awareness, and insufficient coach education (Donaldson et al., 2019; Minnig et al.,
2022; Shamlaye et al., 2020). These barriers are particularly relevant in the collegiate context, where
institutional support and medical expertise may be limited compared with professional environments.
Tailored education programs for coaches, integration of FIFA 11+ into routine training schedules, and
institutional endorsement are needed to overcome these challenges and improve compliance.

A key strength of this study is its focus on collegiate football, a population that is often
underrepresented in injury prevention research despite being at high risk due to the dual demands of
academics and sport. By evaluating positional roles, playing experience, and FIFA 11+ adherence
simultaneously, the study provides context-specific insights with direct implications for practice.
Nonetheless, several limitations warrant consideration. First, the reliance on self-reported survey data
introduces risks of recall bias and reporting inaccuracy, particularly for injury history and program
adherence. Second, the cross-sectional design precludes causal inference; longitudinal or interventional
designs would be necessary to establish temporal relationships. Third, the study was limited to male
collegiate players, restricting generalizability to female athletes and other levels of play. Future studies
should expand to larger, more diverse cohorts, incorporate objective monitoring (e.g., wearable technology,
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video analysis), and explore context-specific barriers to program adherence. Intervention trials examining
strategies to improve FIFA 11+ compliance and evaluating their impact on injury outcomes in collegiate
populations are especially warranted.

4. CONCLUSION

This study identified three key predictors of multiple football-related injuries among Malaysian collegiate
players: playing position, years of experience, and adherence to the FIFA 11+ IPP. Midfielders and players
with more than 10 years of experience were particularly vulnerable, reflecting the cumulative demands of
positional roles and long-term participation. Low adherence to the FIFA 11+ program, whether partial or
inconsistent, was also strongly associated with higher injury risk, reinforcing that its protective benefits
depend on full and regular implementation. These findings have practical implications for collegiate
football in Malaysia. Targeted prevention strategies for high-risk groups, together with institutional support
to ensure consistent implementation of the FIFA 11+, are critical to reducing injuries and improving player
safety. Strengthening adherence to structured prevention programs may also help sustain athletic
performance, extend playing careers, and support players in balancing sport and academic commitments.
Future research should build on these results through longitudinal and interventional studies, with particular
attention to addressing barriers to program adherence.
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